ABSTRACT
Introduction
First, we excerpt the definition of a Γ-ring introduced by W. E. Barnes [3] which is the generalized form of the original definition given by N. Nobusawa [7] . From definition it is obvious that every ring is a Γ-ring, but the converse is in general not true. For instance, we have . Now we quote below the introductory definition of gamma ring given by its inventor N. Nobusawa [7] that has been producing an innovative new dimension to generalize the theory of classical rings remarkably. 
Definition 1.2 Let M be a Γ-ring. Additionally, if there exists another mapping
Note that the notions of k-isomorphism and anti-k-isomorphism of N  -rings are explained in our paper [5] . Based on the nature of endomorphism of rings, we now develop the concepts of k-endomorphism and anti-k-endomorphism of N  -rings significantly in the following way. To be more specific, we conclude that
In classical ring theory, H. E. Bell and L. C. Kappe [4] proved that if d is a derivation of a semiprime ring R which is either an endomorphism or an anti-endomorphism on R, then 0
; whereas, the behavior of d is somewhat restricted in case of prime rings in the way that if d is a derivation of a prime ring R acting as a homomorphism or an antihomomorphism on a nonzero right ideal U of R, Here, we extend the above mentioned results following [1, 2, 4, 8, 9] in classical ring theory to those in gamma ring theory with k-derivation acting as a k-endomorphism or an anti-k-endomorphism on semiprime N  -rings. Our objective is to prove that
. In doing so, we go forward as follows. 
k-derivation acting as a k-endomorphism
) ( b a d  b a d   ) ( b ak ) (  ) (b d a  ) ( ) ( ) ( b d k a d   holds for all M b a  , and    .
Lemma 2.1 Let U be a subring of a N  -ring M , and let d be a k-derivation of M acting as a k-homomorphism on U such that
0 ) (   x xk for every U x  and    . Then, for all U y x  , and    , : (a) 0 )) ( ) ( ( ) (      y d xk y x x d ;(b) 0 ) ( ) ) ( ) ( (      y d y k x d y x . Proof. (a) Since d acts as a k-homomorphism on U, for all U y x  , and    , , we have ) ( ) ( ) ( ) ( ) ( ) ( ) ( y d k x d y d x y xk y x d y x d          (1) Putting x x for x in (1), we get ) ( ) ( ) ( ) ( ) ( ) ( y d k x x d y d x x y xk x y x x d            ;  ) ( ) ( ) ( ) ( ) ( y d x x y xk x y x d x y x xk y x x d               ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( y d k x d x y d xk xk y d xk x d          ;  )) ( ) ( ) ( ( ) ( y d x y xk y x d x y x x d          )) ( ) ( ) ( ( ) ( ) ( ) ( y d k x d x y d xk x d       ;  ) ( ) ( ) ( ) ( ) ( ) ( y x d x y d xk x d y x d x y x x d            ;  ) ( ) ( ) ( ) ( y d xk x d y x x d      ;  0 )) ( ) ( ( ) (      y d xk y x x d . (b) Replace y by y y in (1) to get ) ( ) ( ) ( ) ( ) ( ) ( y y d k x d y y d x y y xk y y x d             ) ( ) ( ) ( ) ( ) ( y d y x y yk x y y d x y y xk y y x d               ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( y d y k x d y yk k x d y y d k x d          ;  ) ( )) ( ) ( ) ( ( y d y x y y d x y xk y x d          ) ( ) ( ) ( )) ( ) ( ) ( ( y d y k x d y y d k x d       ;  ) ( ) ( ) ( ) ( ) ( ) ( y d y k x d y y x d y d y x y y x d            ;  ) ( ) ( ) ( ) ( y d y k x d y d y x      ;  0 ) ( ) ) ( ) ( (      y d y k x d y x .
Lemma 2.2 Let M be a semiprime N  -ring, and let d be a k-derivation of M such that the associated mapping
And, linearizing (c) on x, we have (for all M y x  , and
Let
Hence, by hypothesis,
for all M x  , and we are done.
Theorem 2.1 Let M be a semiprime N  -ring. If d is a k-derivation of M acting as a kendomorphism on M such that
M M M   and 0 ) (   x xk hold for all M x  and    , then 0  d .
Proof. First, suppose d is a k-endomorphism on M. Applying Lemma 2.1(a) with
Putting y by m y (for arbitrary
and replace m m for m in the last equation to get
In particular, we have 0
Hence, by the semiprimeness of M, we obtain (for all
Now, by taking Lemma 2.1(b) in the similar way, we have
.
Then by replacing m m for m (where
Hence, this yields 0
So, by the semiprimeness of M, we obtain (for all M y  and
Finally, we have )
Hence, by using (4), (5) and (a), we obtain 0 ) (
Thus, all the conditions in the hypothesis of Lemma 2.2 are satisfied, and therefore, we
. The proof is thus completed. is 
k-derivation acting as an anti-k-endomorphism

said to be acting as an anti-k-homomorphism on M (which means, d acts as an anti-k-homomorphism of M onto M) if and only if
Proof. Since d acts as an anti-k-homomorphism on I, therefore, for all I y x  , and
Let M z  so that I z x   (since I is a right ideal of M). Then, by putting z x for y in (7), we get
Next, replacing z by y xk ) ( in (8), we obtain
Again, let M m for which I m yk  ) ( , since I is a right ideal of M. Then, by putting m yk ) ( for y in (9), we get
Now, from (9), we have
Comparing (10) and (11), for all
Replacing y by y mk ) ( in (12), we get
Then, by using the hypothesis along with (12), (13) 
